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ABSTRACT
Objective To describe parenting disability postpartum in
patients with rheumatoid arthritis (RA) using the Parenting
Disability Index and to determine early in pregnancy which
patients will face parenting problems postpartum.
Methods Data were collected from a prospective study on
pregnancy and RA (Pregnancy induced Amelioration of
Rheumatoid Arthritis study). Postpartum visits were
performed at 6, 12 and 26 weeks after delivery. Domains
causing parenting difficulties were identified. A multivariate
logistic regression model to identify which patients develop
parenting disabilities postpartum with patient
characteristics in the first trimester as covariates was
performed.
Results 148 patients were eligible for this study. The
domains carrying, hygiene, feeding, getting up and down, and
household/shopping were frequently scored as difficult.
Maintaining discipline, taking care of the children when sick,
listening and having other children over caused the least
problems. 30.1% of patients with RA report low parenting
disability, 30.9% reports intermediate disability and 39.0%
reports high disability. Patients with a low Health Assessment
Questionnaire (HAQ)-score in the first trimester (OR 9.2, 95%
CI 3.0 to 27.7, p<0.001) and low disease activity in the first
trimester (Disease Activity Score 28-joint count C reactive
protein<3.2) (OR 4.8, 95% CI 1.8 to 12.9, p=0.002) were
likely to report low parenting disability postpartum. Patients
with a longer disease duration (OR 0.87, 95% CI 0.79 to 0.95,
p=0.003) were less likely to report low parenting disability
postpartum. A high HAQ-score in the first trimester (OR 4.54,
95% CI 1.99 to 10.34, p<0.001) and erosive disease (OR
2.32, 95% CI 1.00 to 5.35, p=0.049) increased the risk of
high parenting disability postpartum.
Conclusion Physical domains of parenting postpartum are
most commonly affected in patients with RA. When
counselling patients with RA, a HAQ-score in the first
trimester is the most reliable marker to identify patients that
develop parenting disability after delivery.
INTRODUCTION
One of the most frequent questions of patients
with rheumatoid arthritis (RA) during counsel-
ling sessions is, ‘does my disease influence my
ability to take care of my children?’ Women
with RA are concerned about their parenting
capacities after giving birth, with perceived
inability to fulfil parenting roles. Previous stu-
dies identified feelings of guilt, anger and
depression in mothers with RA.1 Although
these problems were identified more than
20 years ago, recent studies still find an unmet
need for information and focused care in
mothers with a chronic rheumatic disease.2 3
Counselling patients with a wish to conceive
is important to ensure safe pregnancy out-
comes for mother and child.4 Parenting abil-
ity should be one of the topics discussed
during these counselling sessions. Early iden-
tification of patients that will develop parent-
ing problems gives these patients time to take
additional precautions.
The Parenting Disability Index (PDI) was
developed to measure parenting function
and disability in women with a chronic rheu-
matic disease.5 It was developed and validated
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Key messages
What is already known about this subject?
► Women with RA are concerned about their parenting
capacities after giving birth and experience an unmet
need for information and focused care.
What does this study add?
► Almost 40% of mothers with RA reports high
parenting disability postpartum.
► Physical domains are more often affected than social
and psychosocial domains in mothers with RA.
► HAQ scores in the first trimester, disease activity in
the first trimester, disease duration and the presence
of erosive disease are predictive for developing
parenting disability after delivery.
How might this impact on clinical practice?
► When counselling patients with RA early in
pregnancy, disease activity, disease duration, the
presence of erosive disease and especially HAQ
scores can help identifying patients at risk for
developing parenting problems.
Rheumatoid arthritis
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in a cohort with RA patients from the USA. Although this
study included few mothers with young children (age
0–5 years), more than half of these patients reported
difficulty regarding the physical activity domains of par-
enting. This suggests that a majority of women with RA
experience difficulties in parenting.
The goals of this study are to describe the affected
domains of the PDI for young children (0–5 years of age)
over a 6 months postpartum period in a large sample of
mothers with RA and to identify patients early in pregnancy
who are at risk for developing parenting disabilities post-
partum. The information provided in our study will help
physicians and healthcare professionals to improve counsel-
ling onparenting abilities and to identify those patients who
need extra care. Both will help women with RA better
prepare for potential parenting challenges after delivery.
METHODS
Patients
Patients were derived from the Pregnancy-induced Ame-
lioration of Rheumatoid Arthritis (PARA) cohort
(2002–2010).6 The PARA cohort is a large, prospective
cohort study on RA and pregnancy from theNetherlands.
Patients included in this study fulfilled the 1987 American
College of Rheumatology for RA criteria.7 The PARA
study was approved by the Erasmus MC ethics review
board and was executed in compliance with the Helsinki
Declaration. All patients gave a written informed consent.
Data collection
In the PARA study, visits were performed (preferably)
before pregnancy, each trimester and three times post-
partum (6, 12 and 26 weeks). At all visits during preg-
nancy and all visits postpartum, participants filled in
questionnaires, including the PDI5 and Health Assess-
ment Questionnaire (HAQ). The HAQ measures the
difficulty in performing activities of daily living in eight
categories.8 Data on patient and disease characteristics
were collected at baseline. From August 2004 onwards, all
participants of the PARA study were asked to fill in PDI
questionnaires postpartum.
Parenting Disability Index
The PDI is an extensive, validated questionnaire with 25
domains to quantify parenting disability in mothers with
arthritis.5 This questionnaire for women with children
between 0 and 5 (including five additional questions)
was translated into Dutch by two translators. It was trans-
lated back into English by two native English-speaking
translators. Consensus on the translated version was
reached after two versions. All questions could be
retained as in the English version. The translated Dutch
questionnaire for children between 0 and 5 years is avail-
able in online supplementary A. The PDI uses a five-point
response scale: 0=no difficulty, 1=some difficulty, 2=a lot
of difficulty, 3=unable to perform, 4=does not apply. The
PDI has an additional category in which participants
could state whether the task was performed less because
of reasons related to arthritis. For all domains, except
‘safety’ and ‘getting down to and up from the floor’
domains, this additional question was asked. In the mod-
ified Parenting Disability score (mPDI), the domain score
was increased to a 2 if a subject responded that she did an
activity less due to arthritis. We calculated the mPDI score
as described in literature.5
Statistics
Descriptive statistics are presented as numbers (n) and
percentages (%). Values are given as mean±SD, number
(percentage) or median±IQR. Records with available
data in the first trimester of pregnancy and at least one
time-point postpartum were included in the current ana-
lysis (complete case analysis).
Domains in which mothers with RA experienced par-
enting difficulty were described using descriptive statis-
tics. We stratified patients to different parenting disability
states: low parenting disability (0–4 domains affected),
medium parenting disability (5–12 domains affected)
and high parenting disability (13–25 domains affected).
Affected domains of parenting were visualised for the
entire group of patients and for the different parenting
disability states by using histograms.
Agreement in parenting disability states at the different
visits postpartumwas determined by kappa statistics. Cate-
gories for kappa values were in line with previous
literature.9 Correlations between the calculated mPDI
scores at 6, 12 and 26 weeks postpartum were determined
using Pearson’s correlation coefficients. Correlation coef-
ficients were interpreted as described in literature.10
To identify patients who are at risk for developing parent-
ing disability, univariate logistic regressionmodels were built
for the analyses of patient characteristics associated with low
parenting disability (low vs medium and high combined)
and high parenting disability (high vs low and medium
combined). Stepwise forward selection of covariates with
a p value less than 0.2 in the univariate analysis was per-
formed to create a multivariate model. P values ≤0.05 in
the final multivariate model were considered statistically
significant. The following patient characteristics, obtained
in the first trimester of pregnancy, were considered as cov-
ariates: age (years), disease duration (years), already having
children (yes/no), socioeconomic status (years of educa-
tion), erosivedisease (yes/no), disease activity (DiseaseActiv-
ity Score (DAS) with three variables: 28 swollen and tender
joint count andC reactive protein (CRP) (DAS28CRP)) and
the HAQ score. For clinical purposes, we stratified disease
activity to low or high (low disease activity DAS28CRP<3.2)
and the HAQ score to low or high based on the median. All
analyses were performed using STATA 15.
RESULTS
A detailed description of the 148 patients within the
PARA cohort who were eligible for the current study is
given in table 1. A total of 149 children were born in the
current study, the mean maternal age was 33.2 years and
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the median gestational age of the newborn was 39 weeks.
Of the 148 patients, 50.7% already had children, 71.6%
were rheumatoid factor positive and 62.2% were anti-
citrullinated protein antibody positive; the mean dura-
tion of RA was 6.4 years. The average number of years of
schooling was 15.5 (2.9 SD), indicating that participants
finished at least a vocational education and training or
started and/or finished a higher education.
The total number of available patients for analysis are as
follows: at 6 weeks postpartum, n=116; 12 weeks postpar-
tum, n=123; and 26 weeks postpartum, n=115.
Parenting postpartum
Complete responses on all questions of the PDI, at 6, 12
and 26 weeks postpartum are shown in online supplemen
tary tables 1–3, respectively. The domains in which
respondents had the most difficulty were picking up or
carrying your child, doing household chores or shopping,
taking your child out in the car, getting up and down to
the floor to play your with child, taking care of your
child’s hygiene, feeding your child and using a car seat.
The domains in which mothers with RA had the least
difficulties were taking care of your child when he or
she is sick, maintaining discipline with your child, having
other children in your home and having the energy to be
available to listen and talk with your child.
In this study, 78.5% of the patients reported any parent-
ing problems at 6 weeks postpartum, 86.2% reported any
problems at 12 weeks postpartum and 86.1% at 26 weeks
postpartum. Twelve weeks postpartum was the visit with the
highest percentage of any parenting difficulty reported. At
this visit, low, medium and high parenting disability were
observed in 37 (30.1%), 38 (30.9%) and 48 (39.0%) of the
patients, respectively. Figure 1 shows the percentage of
patients reporting any parenting difficulty per domain at
12 weeks postpartum; this is displayed for the entire group
and displayed after stratification for parenting disability
state. The most commonly reported domains in the low
parenting disability group were getting up and down to
the floor to play with your child (24.3%) and getting up
with your child (18.9%). In themediumparenting disability
group, the domainspicking up or carrying your child
(86.8%) and doing household chores or shopping
(73.7%)were most frequently reported. In the high parent-
ing disability group, the domains picking up or carrying
your child (100%), doing household chores or shopping
(100%), getting up and down to the floor to play with your
child (97.7%) and taking care of your child’s hygiene
(91.7%) were most frequently reported.
The calculated mPDI scores did not change over time:
6 weeks postpartummeanmPDI 0.66 (0.57 SD) at 6 weeks
postpartum, mean mPDI 0.67 (0.56 SD) at 12 weeks post-
partum and mean 0.64 (0.56 SD) at 6 months postpar-
tum. Correlations between these mPDI scores were high
at all time-points postpartum: 0.72< rho <0.86. Agree-
ment in parenting disability states at the different time-
points postpartum was moderate: 0.43< kappa <0.60.
Identification of patients at risk for parenting difficulties
The results of the univariate and multivariate logistic
regression analyses for parenting disability at 12 weeks
postpartum are shown in tables 2 and 3. The observed
median HAQ score in the first trimester of pregnancy was
0.625. Multivariate logistic regression revealed that
patients with a low HAQ score (≤0.625) in the first trime-
ster of pregnancy (OR 9.17, 95%CI 3.04 to 27.69, p<0.001)
and low disease activity in the first trimester (DAS28CRP
<3.2) (OR 4.79, 95% CI 1.77 to 12.91, p=0.002) were likely
to report low parenting disability. Patients with a longer
disease duration (OR 0.87, 95% CI 0.79 to 0.95, p=0.003,
per year increase in disease activity) were less likely to
report low parenting disability postpartum. Reporting
a highHAQ score in the first trimester of pregnancy greatly
increased the odds of reporting high parenting disability
postpartum (OR 4.54, 95%CI 1.99 to 10.34, p<0.001). The
presence of erosive disease was borderline significantly
associated with reporting high parenting disability (OR
2.32, 95% CI 1.00 to 5.35, p=0.049).
To confirm the results of the multivariate logistic regres-
sion and for clinical use, we stratified patients to having
a high or low HAQ in the first trimester, after that these
two groups were stratified to having low or high disease
activity in the first trimester. The results are shown in table
4. Only 2.7% of the patients reported low parenting disabil-
ity postpartum when having a high HAQ and high disease
activity in the first trimester, and 86.5%of the patients in the
low parenting disability group had a low HAQ score in the
first trimester. On the contrary, only 8.3% of the patients
that had both a low HAQ score and low disease activity in
the first trimester reported high parenting disability
postpartum.
Table 1 Clinical and demographic features from patients
within the PARA cohort (n=148) with rheumatoid arthritis
Mean age, years (SD) 33.2 (3.5)
Median gestational age, weeks (IQR) 39 (38–40)
Mean disease duration, years (SD) 6.4 (5.8)
Rheumatoid factor positive, n (%) 106 (71.6)
ACPA positive, n (%) 92 (62.2)
Nulliparity, n (%) 73 (49.3)
Erosions, n (%) 89 (60.1)
Smoking, n (%) 13 (8.8)
Education, years (SD) 15.5 (2.9)
Medication use postpartum (any use, n (%)):
► Prednisone 61 (41.2)
► Methotrexate 54 (36.5)
► Sulfasalazine 49 (33.1)
► Biological agents* 20 (13.5)
► Hydroxychloroquine 18 (12.2)
► Azathioprine 2 (1.4)
► Leflunomide 1 (0.7)
*adalimumab n=8, etanercept n=13.
ACPA, anti-citrullinated protein antibody; PARA, Pregnancy-
induced Amelioration of Rheumatoid Arthritis.
Rheumatoid arthritis
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Our study was the first to prospectively evaluate the PDI in
a large group of mothers with RA. It provided detailed
information for patients and healthcare professionals on
parenting postpartum. We identified that in patients with
RA postpartum, physical domains of parenting were most
commonly affected: picking up and carrying, hygiene
needs, feeding, getting up and down, household chores,
shopping and getting out in the car. Domains with
a social/psychosocial component caused less problems:
maintaining discipline, taking care of the children when
they are sick, listening and having other children over.
We identified that patients with a low HAQ score in the
first trimester of pregnancy and low disease activity in the
first trimester were likely to report low parenting disabil-
ity. Patients with a longer disease duration were less likely
Figure 1 Histogram showing the percentage of patients (%) that reported any difficulty for different domains of parenting. Results
are shown for the entire group of patients and for the different parenting disability states at 12 weeks postpartum.
RMD Open
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Table 2 Patient characteristics (obtained at first trimester of pregnancy) associated with parenting difficulty at 12 weeks
postpartum (n=123): multivariate logistic regression model for low parenting disability
Low parenting disability (0–4 domains of the Parenting Disability Index
affected)
Univariate
OR (95% CI) P
Multivariate
OR (95% CI) P
Age, years 1.00 (0.90–1.12) 0.96
DAS28CRP <3.2 in the first trimester of
pregnancy
4.77 (2.09–10.86) <0.001 4.79 (1.77–12.91) 0.002
Low HAQ score (≤0.625) in the first trimester
of pregnancy
10.80 (3.82–30.52) <0.001 9.17 (3.04–27.69) <0.001
Disease duration, years 0.89 (0.81–0.97) 0.009 0.87 (0.79–0.95) 0.003
Already having children ≥1 0.58 (0.26–1.26) 0.16
Socioeconomic status (years of education) 0.97 (0.85–1.12) 0.71
Presence of erosive disease 0.43 (0.20–0.95) 0.037
DAS28CRP, Disease Activity Score 28-joint count C reactive protein; HAQ, Health Assessment Questionnaire.
Table 3 Patient characteristics (obtained at first trimester of pregnancy) associated with parenting difficulty at 12 weeks
postpartum (n=123): multivariate logistic regression model for high parenting disability
High parenting disability (13–25 domains of the Parenting Disability Index
affected)
Univariate
OR (95% CI) P
Multivariate
OR (95% CI) P
Age, years 1.05 (0.95–1.17) 0.99
DAS28CRP ≥3.2 in the 1st trimester of
pregnancy
1.50 (1.08–2.09) 0.015 1.68 (0.71–3.96) 0.23
High HAQ score (>0.625) in the 1st trimester
of pregnancy
4.86 (2.21–10.66) <0.001 4.54 (1.99–10.34) <0.001
Disease duration, years 1.05 (0.99–1.12) 0.11
Already having children ≥1 1.44 (0.69–2.99) 0.33
Social economic status (years of education) 0.90 (0.79–1.03) 0.12
Presence of erosive disease 2.13 (0.98–4.59) 0.055 2.32 (1.00–5.35) 0.049
DAS28CRP, Disease Activity Score 28-joint count C reactive protein; HAQ, Health Assessment Questionnaire.
Table 4 Stratification of patients for parenting disability states at 12 weeks postpartum by low or high HAQ score and low or











1 (2.7) 17 (44.7) 25 (52.1)
DAS28CRP
<3.2
4 (10.8) 4 (10.5) 9 (18.8)
Subtotal 5 (13.5) 28 (55.3) 34 (70.8)




12 (32.4) 9 (23.7) 10 (20.8)
DAS28CRP
<3.2
20 (54.1) 8 (21.1) 4 (8.3)
Subtotal 32 (86.5) 17 (44.7) 14 (29.2)
Total 37 38 48
DAS28CRP, Disease Activity Score 28-joint count C reactive protein; HAQ, Health Assessment Questionnaire.
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of reporting low parenting disability postpartum. Having
a high HAQ score in the first trimester of pregnancy and
the presence of erosive disease increased the risk for
parenting disability postpartum.
Early identification of patients at risk for developing
parenting problems postpartum will allow those patients
extra time to take additional precautions. To assess the risk
of developing parenting problems during counselling ses-
sions, we advise physicians to take the following into
account: disease activity, presence of erosive disease, dis-
ease duration andmost importantly theHAQ score. In our
analysis, we used the patient characteristics in the first
trimester, because there were more patients included in
our cohort at that time-point (n=116) than at the precon-
ception visit (n=88). However, in some circumstances,
counselling before pregnancy can be preferred. In our
cohort, patients were seen before conceptionwhen contra-
indicated medication for use during pregnancy was
stopped for at least 3 months. Pearson’s coefficient
between the HAQ in the first trimester and the HAQ
before conception were good, rho=0.74. When we per-
formed themultivariate logistic analysis with data obtained
at the visit before conception, similar results were found
(data not shown). A cut-off for the HAQ of 0.625 before
conception or in the first trimester of pregnancy can be
used to identify patients who are at risk for developing
parenting problems, where a score of >0.625 indicates an
increased risk of developing parenting problems.
With the identification of the parenting domains that
cause the most difficulties for patients and which patients
are at risk for developing parenting disability, targeted
interventions and education can be designed. For
patients with a low risk of developing parenting disability,
an information folder with tips on positioning and carry-
ing the baby, the advice to roll the baby over instead of
lifting when changing and the advice to have a baby chan-
ging table on the ground floor could be sufficient.
Whereas in the group with a high probability of develop-
ing parenting difficulty, a training by a specialised nurse
or occupational therapist on positioning of the baby,
taking care of the child’s hygiene, the use of equipment
(car seat, nursing pillow, stroller, etc) and strategies on
adjusting expectations might be appropriate. Further
research should be conducted among patients with and
without the above-described intervention, in order to
determine whether additional training results in better
parenting function.
Considering our findings, it is tempting to speculate that
interventions, focused on improving HAQ scores, can
improve parenting. HAQ scores are influenced by
a variety of lifestyle and disease- and treatment-related
factors of which disease activity and prior radiologic
damage are often considered most important.11 Although
radiologic damage cannot be changed, effective drug ther-
apy and lower disease activity can improve HAQ scores.12
Future research should reveal whether this can be achieved
in patients with a wish to conceive or who are pregnant.
Our study has several limitations. The PARA study was
completed around a decade ago, the patients population
might therefore not reflect the current patient popula-
tion. Differences can be expected in medication use and
disease activity. In the time period that the PARA study
was conducted treating RA during pregnancy was uncom-
mon. Previous literature with data from this cohort shows
that a large percentage of patients were not treated dur-
ing pregnancy or were treated with sulfasalazine or
prednisone.6 However, the conclusion that HAQ identi-
fies patients with future parenting disability is still valid.
Also, the PDI questionnaire was not tested in
a reference group of mothers without a chronic rheu-
matic disease. Therefore, the results of this question-
naire cannot be compared to mothers in the general
population. Also, we did not validate the results of the
multivariate logistic regression analysis in a reference
cohort.
A flaw in the PDI questionnaire is that it does not
include questions on whether a patient received addi-
tional help with parenting. Additional help from, for
example, a partner, (grand)parents or maternity assistant
can make parenting tasks easier. We asked participants
the number of days on which they received help from any
third-party after delivery. This number of days did not
differ between women who experienced high parenting
disability postpartum versus womenwho did not (data not
shown). Although this is only a proxy for the total amount
of help received, it indicates that both groups received
a similar amount of help in parenting tasks.
The current study was performed in a country where all
patients are entitled to maternal leave and have easy access
to healthcare. In other countries, a chronic disease might
have a greater impact on parenting capability. Therefore,
our results cannot be extrapolated. We do not suspect
selection bias in the current study, because the number
of missing values in our study is low and previous pub-
lished literature from the PARA study showed that this
study is a representative study population.
We observed no major differences in PDI score at dif-
ferent follow-up visits postpartum. This is probably
explained by only slight changes in disease activity. The
highest PDI score was observed at 12 weeks after delivery,
which corresponds with the timing of a flare of disease
activity postpartum found in literature.6
Our study reports slightly lower mPDI scores than the
initial validation study by Katz et al and a more recent
study by Zelkowitz et al.5 13 These differences can prob-
ably be explained by cultural differences between coun-
tries and a different study design.
In conclusion, physical domains of parenting are most
commonly affected in mothers with RA. The domains
picking up and carrying children, household chores,
taking children out in the car, getting up and down to
the floor to play and child’s hygiene are affected in
a large percentage of patients with RA. Therefore, dur-
ing pregnancy counselling sessions, advice and
RMD Open
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instructions on these domains should be provided to all
pregnant patients with RA, since postpartum parenting
disability was influenced by disease activity. We advise
that modifiable factors, such as effective drug therapy,
should be discussed during counselling sessions to pre-
serve the parenting tasks. Some patients might need
more in-depth counselling, these patients can be identi-
fied in early pregnancy based upon high DAS28CRP and
especially high HAQ scores.
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